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FINAL REPORT
on

Contract N6~ori-T71 Task XIX

This represents the final .report on Contract N6~ori-71 Task XIX:
“General Problems of Broadband Amplification in the Microwave Frequency

Range.” -

Since the research objectives of this contract were transferred to
Contract N6-ori-07156, (which, cffective 1 April 1956, ‘bécame Contract
Nonr 1834(08)), a short summary of the research work accomplished from
the date of initiation of the subject contract (June l,’1947) to the
date of its expiration (March 31, 1955) will be given.:

The research work carried out under the auspices of this contract

was concentrated on three major areas:

1) the thermodynamics of the pure electron gas
2) analysis of UHF-modulated electron beams
3) general problems connected with the production of submillimeter

waves.-
1. Thermodynamics of the Pure Electron Gas

This study was aimed at a derivation of an equatién of state for
the pure electron gas (not ion-compensated) in order to)get to grips
with the problem of entropy-transfer and temperature change in acceler-
ated electron beams.- The results of this study are condensed in four
technical reports (Series 3) and two publications.i:2 In the search
for an appropriate vessel which would hold a stable electron cloud, the
hollow spherical cathode was developed. - Since the properties of this
structure are still under investigation in different research labora-
tories,3:4 a technical report summarizing the known features of this
cathode will be published by this laboratory under present contract
Nonr 1834(08).

2. Analysis of UHF-Modulated Electron Beams

Since a large number of UHF amplifiers and generators employ

pencil-shaped electron beams the electrons of which are supposed to
interact with field supporting structures, a detailed knowledge of
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density and velocity distribution of these electrons during one cycle of

the electric field at a given point of interest is most desirable.-

A beam analyzing system has been constructed, operating at a fre-
quency of 3000 mcps, which.allows the determination of the velo9ity and
density distribution within one degree of the UHF cycle with an.accuracy
of a few percent. The time resolution of this analyzer is of the order
of one micromicrosecond (10*° sec). Its theory, design, and application
are described in two technical reports (Series 5), one publication, 5 and

were presented in a paper read at the National IRE Convention in 195I.

The great versatility of this tool initiated a series of investiga-

tionsb:7:8:9 .which were carried out uhder the auspices of other contracts.-

Some more specified beam studies are reported in Technical Reports

‘Nos.- 1 and 2.

3. 'Géneral Problems Connected with the Production of Submillimeter
Waves

It is of great advantage to consider the problems connected with
the production of submillimeter waves from a thermodynamical viewpoint,
particularly from the viewpoint of the second law of thermodynamics.:
The studies carried out under general area 1, .as described above,
illuminate this argument very well.' Some of the results of this in-
vestigation are presented in Technical Report No.: 4 and have been
discussed in a paper delivered at the National IRE Convention in 195l.

1
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